Context. Accurate measurements of diameters of trans-Neptunian objects are extremely complicated to obtain. Thermal modeling can provide good results, but accurate absolute magnitudes are needed to constrain the thermal models and derive diameters and geometric albedos.
Introduction
The phase curve of a minor body shows how the reduced magnitude 1 of the body changes with phase angle. The phase angle, α, is defined as the angle, measured at the location of the body, that the Earth and the Sun subtend. These curves show a complex behaviour, for phase angles between 5 o and 30 o they follow an overall linear trend, while at small angles a departure from linearity often occurs. In 1956 T. Gehrels coined the expression "opposition effect" and attributed it to the sudden increase of brightness at small α shown in the phase curve of asteroid 20 Massalia (Gehrels 1956), although no explanation was offered. Since then many works have modeled phase curves, with or without opposition effect, analysing the relationship between these curves and the properties of the surface: particle sizes, scattering properties, albedos, compaction, or composition, either by using astronomical or laboratory data, or theoretical modeling (e.g., Hapke 1693 , Bowell et al.1989 , Nelson et al. 2000 , Shkuratov et al. 2002 .
Besides providing information about surface properties, phase curves are also important because using them we can measure the absolute magnitude, H, of an airless body. H is defined as the reduced magnitude of an object at α = 0 o . Moreover, H is related to the diameter of the body, D, and its geometric albedo p. If we are considering magnitudes in the V band, then
The first minor bodies to have their phase curves measured were asteroids (for instance the aforementioned work by Gehrels in 1956). Nowadays, we know that low-albedo (taxo- Unfortunately such data is not yet available for objects farther away in the solar system, with the exception of 134340 Pluto. Therefore, many of the physical characteristic of the transNeptunian population, for instance size, albedo, or density, are still hidden from us due to the limited quality of the information we can currently obtain: visible and/or near-infrared spectroscopy of about 100 objects (Barucci et al. 2011 , and references therein), colors of about 300 (Hainaut et al. 2012) drawn from a known population of more than 1,400 objects. Moreover, these data belong to the largest known trans-Neptunian objects, TNOs, the most easily observed ones, or some Centaurs, which is a population of dynamically unstable objects orbiting among the giant planets, considered as coming from the trans-Neptunian region and therefore representative of this population. Nevertheless, considerable progress has been made in understanding the dynamical structure of the region, but the bulk of the physical characteristics of the bodies that inhabit it remains poorly determined. Several observational studies conducted in the last years show a vast heterogeneity on physical and chemical properties.
With the objective of enlarging our knowledge of the TNO population, The Herschel Open
Time Key Program on TNOs and Centaurs: "TNOs Are Cool" (Müller et al. 2007 ) was granted with 372.7 hours of observation on the Herschel Space Observatory (HSO). The observations are complete with a sample of 130 observed objects. The observed data are fed into thermal models (Müller et al. 2010 ) where a series of free parameters are fitted, among them are p V and D. These two quantities could be constrained using ground based data and thus fixing at least one of them in the modeling improving the accuracy of the results. Among the targets observed with Herschel there are several of them that do not have reliable H V magnitude, which is fundamental for the computation of D and p V (i.e. less uncertainties in H V mean less uncertainties in D and p V ).
Therefore, the HSO program "TNOs are Cool" needs support observations from ground-based telescopes.
One critical problem that arises when studying phase curves of TNOs is the fact that α can only attain low values when observing from Earth-based facilities. For comparison: a typical main belt asteroid can be observed up to 20 o or 30 o , while a typical TNO can only reach up to 2 o . This means that, for TNOs, we are observing well within the opposition effect region, which prevents us to use the full power of photometric models. On the other hand, the phase curves are very well approximated by linear functions within this restricted phase angle region (e.g., Sheppard and Jewitt 2002). Some effort has been made in this direction (see review by Belskaya et al. 2008, or the recent works by Perna et al. 2013 and Böhnhardt et al. 2014 ) but most of these use limited samples (usually one observation) assuming average values of the phase coefficients.
With this in mind we started a survey in various telescopes to obtain V and R magnitudes for several TNOs at as many different phase angles as possible to measure phase curves and through them determine H V . The survey is being carried in both hemispheres using telescopes at different 
Observations and data reduction
The data presented in this work were collected during several observing runs spanning between September 2011 and July 2015 for well over 40 nights. The instruments and facilities used were:
The Calar Alto Faint Object Spectrograph at the 2. We always attempted to observe using the V and R filters sequentially, but in some cases this was not possible, either due to deterioration of weather conditions (i.e., no observation possible) or instrumental/telescope problems. The objects were targeted, whenever possible, at different phase angles aiming at the widest spread possible. Along with the TNOs we targeted several standard stars fields (from Landolt 1992 and Clem and Landolt 2013), or were provided by the observatory, as in the case of the Liverpool telescope, each night. We aimed at observing three different fields at three different airmasses per night covering the range of airmasses of our main targets.
Most observations were carried by observing the target during three exposures of 600 s per filter, although in some cases shorter exposures (300 or 400 s) were used to avoid saturation from nearby bright stars or trailing by faster objects (a Centaur can reach up to 2 arcsecs in 10 min). We did not use differential tracking. The combination of the different images allowed us to increase signal-to-noise ratio while keeping trailing at reasonable values. In any case, we found this approach better than, for instance, tracking at non-sidereal rate for 1800 s because during stacking of shorter exposures a better removal of bad pixels, cosmic ray hits, or background sources was obtained.
Data reduction was performed using standard photometric methods with IRAF. Master bias frames were created from daily files, as well as master flat fields in both filters. Files including TNOs and standard stars fields were bias and flat field calibrated. Data from the Liverpool telescope were provided already calibrated. Identification of the targets was, for most of the objects, straightforward by blinking different images or, in the most complicated cases, using Aladin 8 (Bonnarel et al. 2000) . Instrumental apparent magnitudes were obtained using aperture photometry selecting an aperture typically three times the seeing measured in the images, for TNOs and standard stars.
Whenever a TNO was too close to another source, either by poor observing timing or by crowded fields, we performed instead aperture correction (see Stetson 1990) .
Using the standard stars we computed extinction coefficients and color terms to correct the magnitudes of the TNOs, thus
where m 0 is the apparent instrumental magnitude corrected by extinction (v 0 or r 0 ), m is the apparent instrumental magnitude (v or r), χ is the airmass, k 1 and k 2 are the zeroth and first order extinction coefficients, and (v − r) is the apparent instrumental color of the TNO.
Next, we translated the m 0 to the standard system. The transformation, to order zero, is
where M is the calibrated magnitude, and ZP is the zero point. Note that, as we had many runs in the same telescopes, we computed average extinction coefficients for each site that were used whenever the data did not allow us to compute the night value. The same is true for ZPs. In the particular case of the Liverpool telescope, we used the average extinction coefficient for the Roque de los Muchachos observatory. Table A .1 lists all observed objects, along with its calibrated V and R magnitudes, the night the object was observed, the heliocentric (r) and geocentric (∆) distances and the phase angle (α)
at the moment of observation, the telescope used, and a series of notes indicating whether we used average extinction coefficients, or average zero points, or the object had not previous data reported.
The errors in the final magnitudes include: (i) the error in the instrumental magnitudes, provided by IRAF (σ i ); (ii) the error due to atmospheric extintion, estimated as σ e = m 0 − (m − χk 1 ); and the error in the calibration to the standard system, σ ZP . Therefore
ZP . Note that, whenever aperture correction was performed, σ
Where σ i1 is the error provided by IRAF within the smaller aperture and σ i2 is the error in the aperture correction, computed using the task mkapfile within IRAF.
Analysis
In total we obtained 237 new magnitudes for 56 objects, 6 of which did not have any magnitude reported before, to the best of our knowledge. Alongside our own data we made an extensive, although not complete, search in the literature of other published V and R magnitudes. We used as our primary reference database the MBOSS 2 article by Hainaut et al. (2012) , but we did not take the data directly from their catalogue. Instead we took the data from each referenced article to be included in our list. We choose that approach because to make the phase curves we need reduced magnitudes (described in Sect. 3.2), which are computed using the heliocentric and geocentric distances at the moment of observation. At the same time we obtained information regarding the phase angle. It follows that we only used data that were reported along with the site and epoch of observation. We obtained the orbital information from JPL-Horizons 9 . In those cases where more than one magnitude was reported for the same night, for instance in light-curve analysis, we computed the average value and its standard deviation to use as input. In total we finished with over 1,800 individual measurements for over a hundred objects. Note that each individual measurement corresponds to one observing night, or entry. We did not reject any data based on their reported error bars.
Before jumping to the results we stress three important issues: (i) we obtained data for 56 objects but these data alone cannot be used to create phase curves for all the objects, thus we recurred to the literature. In the remaining of the article this augmented set of data will be called our database; (ii) as can be seen in Eq. 1 we cannot split albedo and diameter only using H V , therefore whenever we speak about the brightness of an object we are referring exclusively to its magnitude and not to its albedo properties nor its size, unless explicitly mentioned, and (iii) the magnitudes for the phase curves should be averaged over the rotational period to remove effect of variability due to ∆m > 0, which is not the case for individual measurements.
In the following subsections we describe first how we compute the colors for the complete database, and then the construction of the phase curves.
Colors
Being a compilation from different sources our database is very heterogeneous. Some objects have many entries, in a few cases more than fifty, while most have less than ten entries (72% of the sample). Not all entries have data obtained with both filters, in some occasions only V filter was used, while in some others only the R filter magnitude is available. Whenever both magnitudes were available for the same night we computed (V − R). In this way, many objects have more than one measurement of (V − R). In those cases, we computed a weighted average color which we take instead of considering possible changes of color with phase angle, which is out of the scope of the present work.
We show in Fig. 1 the color-magnitude diagram for all objects in our sample. If at least one entry for a given object was observed by us, we labeled that object as "This work", while if all observations for a given object were obtained from the literature, the label "Literature" was used.
Note that the plot has more than 110 points. In fact we are showing the colors of objects that do not satisfy our criteria to construct the phase curve (see below). 
Phase curves
The main objective of this work is to compute absolute magnitudes, H V , and phase coefficients, β, of as many objects as possible. These data could be used as complement to the Herschel Space Observatory "TNOs are cool" key project. Several papers have already been published presenting H V of different TNOs (e.g., Sheppard and Jewitt 2002 , Rabinowitz et al. 2006 , Perna et al. 2013 , Böhnhardt et al. 2014 , and others). We do not intend to repeat step by step these works, but to recompute the phase curves making the most of the increasing amount of data available nowadays. We are aware of the risks that arise due to the inhomogeneity of telescopes, instruments, detectors, and epochs. Nevertheless, we consider important to re-analyze the available data using,
if not homogeneous inputs, at least homogeneous techniques.
As mentioned above, we had to deal with the fact that not all entries (i.e., night of observation for a given object) were complete, in the sense that some objects for a given date were observed only in one filter, V or R. To avoid this problem we decided to construct the individual phase curves using magnitudes measured with the V filter. In those cases where V was not available, we used the average color measured above and the R magnitude to obtain V. We decided, for the scope of this work, to not analize separated the V and R data as we are more interested in having the larger possible quantity of phase curves. For instance, if we use only the V data, without the R data, we only obtain about 50 phase curves. A similar number of phase curves are obtained if using only R data, although not necessarily the same objects.
The next step is to compute the reduced V whose notation is V(1, 1, α) which is the value used in the phase curves and represents the magnitude of the object if located at 1 AU from the Sun and being observed at a distance of 1 AU from the Earth.
The reduced magnitude is computed from the values of V and the orbital information as
We are now left with a set {V(1, 1, α), α} for each object.
For the phase curves we only used data for objects that were observed at three different phase angles at least. We discarded a few objects that had a small coverage in α resulting in unreliable values of H V . We analyzed a total of 110 objects. For objects with no reported light-curve amplitude we assumed ∆m = 0 and performed a linear regression to measure H V via
where β is the change of magnitude per degree, also known as phase coefficient. Each V(1, 1, α)
was weighted by its error, assumed equal to that of the V magnitude, or propagated from the R magnitude and that of the average color, while α was assumed as having negligible error. By doing so we obtained H V as the y-intercept and β as the slope of Eq. 5. We used the linear approach instead of using the full H-G system (Bowell et al. 1989 ) for simplicity, as we do want to add any more free parameters that will unnecessarily compli-
cate the interpretation of results. We also make use of the results presented in Belskaya and
Shevchenko (2000), and mentioned in the Introduction, who showed that the opposition effect, the major departure from linearity of the phase curve, is in fact more conspicuous among moderate albedo objects (p V > 0.25) which is not the case for most of the known TNOs (e.g., Lellouch et al. 2013 , Lacerda et al. 2014 ).
Some objects do have reported rotational light-curves with non-zero ∆m (we use in this work the data reported in Thirouin et al. 2010 and . Note that ∆m can range up to half a magnitude in extreme, but rare, cases. As we are using reduced magnitudes obtained in different nights, and mostly individual measurements, we have to model the effect of light-curve variations on the value of V(1, 1, α). We proceeded as follows: for an object with ∆m 0 we generated from {V(1, 1, α), α} new sets {V i (1, 1, α), α}, with i running from 1 to 10,000, where
rand i is a random number drawn from a uniform distribution within -1 and 1. By doing so, and feeding these values into Eq. 5, we finish with a set {H Vi , β i }, from where we obtain H V and β as the average over the 10,000 realizations.
In other words, for objects with ∆m > 0 we have 10,000 different solutions for Eq. 5. We computed the average of the solutions for H V and β and assumed these values as the most likely result.
A graphical representation of the procedure is shown in Fig. 2 allowed us to explore the solution space finding some interesting results, such as those unexpected cases with β < 0, which we will discuss in Sect. 5.
All results are shown in Table A .2. The table reports observed object, H V and β, the number of points used in the fits, the light-curve amplitude, and the references to the works whose reported magnitudes were used.
Results
We measured H V and β for a total of 110 objects. Figure 3 shows the distribution of H V resulting from applying our procedure. The distribution looks bi-modal, with one peak, the larger one, at H V ≈ 7 and a second one at H V ≈ 5. Our results cover a range from a minimum of H V = 14.6 (2005 UJ 438 ) up to a maximum of -1.12 for Eris. The average value is 6.39, while the median is 6.58. The distribution of β is shown in Fig. 4 . The average value is 0.09 mag per degree, while the median is 
Comparison with selected works
On one hand we selected Rabinowitz et al. (2007, Ra07) because it has the most dense phase curves reported for 25 outer solar system objects, while on the other hand Perna et al. (2013, Pe13) and Böhnhardt et al. (2014, Bo14) present results in support for the HSO "TNOs are cool" key project. The three works analyse their data following different criteria: Ra07 observed each target on many occasions, even attempting to obtain rotational properties. If a rotational light-curve could be determined, the data were corrected removing the short term variability, the remaining data were then rebinned in α, and then the phase curves were constructed. Pe13, using less dense data, computed phase curves for a few objects while for these objects with no enough data average values of β were assumed. Bo14 only used average values of β.
We report in Table A. 3 the values of H V along with the estimated β, if not used an average value. Note that our phase curves include the data reported in these three works.
Overall, the agreement is very good among the four works. Nevertheless, there are some values that differ beyond three sigma. For clarity we report here these differences (shown in boldface in of β to obtain absolute magnitudes. Also, the errors in our data are somewhat larger than those in Ra07, Pe13 and Bo14. We will come back to this issue in the discussion.
Correlations
We searched for possible correlations among pairs of variables. We define here a variable as any given set of quantities representing the population, for instance the variable β is the set of phase coefficients of the TNOs sample. The correlations were explored using a Spearman test, which has the vantage of being non-parametric relying on ordering the data according to rank and running a linear regression through those ranks. The test returns two values r s , which gives the level of correlation of the tested variables, |r s | ≈ 1 indicates correlated quantities, while |r s | → 0 indicates uncorrelated data. The reliability of r s is given by P r s which indicates the probability of two variables being uncorrelated, in practical terms, the closer P r s is to zero, the more likely the result provided by r s becomes.
One disadvantage of the Spearman test is that it does not consider the errors in the variables.
To overcome this issue we proceeded as follows: let us assume we are trying to find the correlation among a set {x j , y j }, where each quantity x j (y j ) has an error of σ x j (σ y j ), j running from 1 up to N. Now we create 10,000 correlations by creating new sets {x j i , y j i }, where
likewise for y j . In this case rand i is a random number drawn from a normal distribution in
The random number in x j is not necessarily the same as in y j .
After performing the 10,000 correlations we finish with a set {r si , P r s i }, which are displayed in form of density plots to show the likelihood of the correlation to held against the error bars.
All relevant results are displayed in Figs. 5 -11. Table 1 shows the result of the correlation tests:
the first column shows the variables tested, second and third column show the nominal values of r s and P r s (those where the errors were not accounted for), while the last column reports our interpretation of the density plots of whether the correlation exists or not.
For the scope of the present work we decided not to separate our sample into the sub-populations that appear among Centaurs and TNOs because dividing a sample of 110 objects into smaller samples will just decrease the statistical significance of any possible result. Furthermore, should any real difference arise among any subgroup, this would clearly be seen in any of the tests proposed here. Such as the fact that no large Centaurs are known, or that the so-called Classic TNOs have low inclinations and then to be smaller in size than other subpopulations of TNOs. Below we report the most interesting findings of the search for correlations. Thereafter, we discuss on some individual cases that showed interesting or anomalous behaviours.
H V vs. semi-major axis: Figure 5 shows the correlation between absolute magnitude and semimajor axis. This correlation is due to observational bias and accounts for the lack of faint objects detected at large heliocentric distances, while no bright Centaur (defining loosely a Centaur as an object with semi-major axis below 30 AU) is known to exist.
H V (ours) vs. H V (HSO):
In this case we compared our computed magnitudes with those used by the Herschel Space Observatory "TNOs are cool" key project. The correlation is close to 1 (Fig. 6) , although it is possible to see a small departure at the faint end with two objects with significantly smaller H V , they are (250112) 2002 KY 14 (H V = 11.808 ± 0.763) and (145486) 2005 UJ 438 (H V = 14.602 ± 0.617). In the first case we revised the data without finding any evident problem and we trust the value to be correct, while in the second case some care should be taken because the minimum value of phase angle is about 5.8 o leaving most of the phase curve under sampled, which might be affecting the value of β. H V (ours) are very similar to H V (HSO) they are not identical. This difference between our H V and those used by the "TNOs are cool" team are probably due to the fact that some of theirs were computed using single observations and assuming an average β. Figure 7 shows that there exists a correlation between the absolute magnitude and the geometric albedo, the brigher the object the largest the albedo. This is probably reflecting the fact that brighter objects tend to be the larger ones in size as well, and therefore are able to retain part of the original volatiles more reflective species that smaller objects cannot.
β vs. H V : H V seems to have a weak anti-correlation with β indicating that brighter objects have larger positive slopes than fainter ones. From Fig. 8 one interesting details arise: there are a few objects with β < 0 (see also Fig. 4 ), even considering errorbars and light-curve amplitude (see Table   A .2). This issue deserve further study and observations. From the density map the weak correlation seems quite consistent within the errors in H V and β. H V vs. ∆m: There is a weak correlation between absolute magnitude and ∆m pointing that brighter objects tend to have lower ∆m. Interestingly, among the faint object (fainter than H V = 10) no large (> 0.25) amplitudes are found (Fig. 9) . It should be remembered that, although faint objects, these are usually in the range 50 to 100 km (see http://public-tnosarecool.lesia.obspm.fr/). an observational bias because faint objects are more easily observed close to perihelion, favoring objects with high eccentricties. The second one, H V vs. inclination, shows also a weak tendency of fainter objects having smaller inclinations. This might be reflecting the known fact that among the so-called "Classical" trans-Neptunian belt are found two subpopulations, the hot and cold (from dynamical considerations) where the cold, low-inclination population does not have objects as large as the hot, high-inclination, population. Note that although both tendencies seem significant over the 2-sigma level (> 95.5 %), only one seems closer to be a correlation having |r s | > 0.3.
Other results: None of the other pairs of variables explored show any significant correlation, therefore their plots are not reported.
Interesting objects In this paragraph we describe some objects that deserve more discussion.
Article number, page 16 of 35 influenced the interpretation of latter stellar occultations results (e.g. Bus et al. 1996) that detected secondary events which were associated to jets of material ejected from the surface. A recent reanalysis of all stellar occultation data, along with new photometric data, suggests that Chiron possesses a ring system (Ortiz et al. 2015) . Both phenomena, cometary-like activity and the possible ring system, affect the photometric data obtained from Chiron, including the way the photometric measurements are performed, thus increasing the scattering in the phase curve.
10199 Chariklo, Braga-Ribas et al. (2014) detected a ring system around Chariklo using data from a stellar occulation. This result helped to interpret long-term changes in photometric and spectroscopic data (Duffard et al. 2014 ) such as the secular variation in reduced magnitude (Belskaya et al. 2010 ) and the disappearance of a water-ice absorption feature in its near-infrared spectrum (Guilbert et al. 2009 ). As with the case of Chiron, the phase curve of Chariklo does not follow a linear trend.
Bright objects, those with H V brighter than 3 have β between 0.11 and 0.27 mag per degree.
Spectroscopically it is known that these objects (2007 OR 10 , Eris, Makemake, Orcus, Quaoar, and Sedna) are very different, Eris and Makemake display CH4 absorption features while Orcus, Quaoar, and 2007 OR 10 show water ice and probably some hydrocarbons. Therefore, particle size or compaction could play a more important role than composition on the phase curves.
Discussion and Conclusions
We have observed 56 objects, six of them with no reported magnitudes in the literature, to the best of our knowledge. We combined these new V and R magnitudes with an extensive bibliographic survey to compute absolute magnitudes and phase coefficients. In total we report H V and β for 110 objects. Some of these objects had phase curves already reported, nevertheless it is important to include new data, always keeping in mind that we are combining data from different apparitions for the same object and that surface conditions might have changed between observations.
Regarding the distribution of β, It is clear that there is not one representative value of β for the whole population. Therefore, the use of average values of β to compute H V should be regarded with caution. The phase coefficients range from -0.88 up to 1.35 mag per degree. On the extreme positive side, the two objects (1996 GQ 21 and 2004 GV 9 ) have large errors associated. Among the extreme negative values, there are six objects (1998 KG 62 , 1998 UR 43 , 2002 GP 32 , 2003 GH 55 , 2005 , and Varda which have β < 0 even considering three times the error. Most of these cases are objects whose data are sparse and with few points. Two of them, UJ438 and Varda, have estimated light-curve amplitude while the rest has no reported value to the best of our knowledge.
We are no aware of any physical mechanism that could explain a β < 0 using scattering models. There are some components of the light that could be negative, such as the incoherent second scattering order ( These extremes values, either positive or negative, could be due to yet undetected phenomena such as rotational modulation poorly determined, ring systems, or cometary-like activity and deserve more observations.
There are some phase curves that clearly do not follow a linear trend. Those of Chiron and Chariklo, in fact, do not follow any particular trend at all. It is convenient to bear in mind that the photometric models to understand the photometric behaviour of phase curves were thought for objects with nothing else than their bare surface to reflect/scatter/absorb photons. In the case of these possibly ringed systems the reflected light detected on Earth depends not only on the scattering properties of the material covering Chiron, or Chariklo, but as well of the particles in the rings and the geometry of the system. With this in mind, we propose that one criterion to seek candidates to bear ring systems is to search for these "non-linear" behaviour of the phase curve.
As examples, based on the dispersion seen in their phase curves we propose that 1996 RQ 20 , 1998 SN 165 , or 2004 UX 10 as candidates for further studies, among other objects.
The correlations were discussed in their respective paragraphs. Overall, some of them are associated to observational biases (H V and semi-major axis; H V and eccentricity), other can be interpreted in terms of known properties of the TNO region (H V and inclination) while the rest can be considered as weak or non-existing and deserving more data, especially going deeper into the faint end of the population. We do not confirm a proposed anti-correlation between albedo and phase coefficient (see Belskaya et al. 2008 and references therein). One special note is deserved by the anti-correlation found between H V and p V , it would seem that the correlation is driven principally by the brighter objects. We ran the same test discarding those objects brighter than 3, and those associated to the Haumea dynamical group because they form a group that stands aside with particular surface properties, and the relation still holds, r s = −0.356, P r s = 0.0092. Although the correlation does become weaker, without reaching a 3 − σ level, there seems to exists a trend of brighter objects to have larger geometric albedos. An in-depth physical explanation remains yet to be formulated.
Finally, the errors reported in H V are in some cases larger than previous works. This is reflecting the heterogeneity of the sample, how the effect of the rotational variability is considered, and the weighing of the data while performing the linear fits. Note, for instance, that all of the objects with σ H V > 0.1 mag have either less than 10 data points or ∆m > 0.1 mag. Taking this into consideration our results are more accurate, although not as precise, than previous works and probably more realistic, with the exception of the strategy followed by Rabinowitz et al. (2007) . This work represents the first release of data taken at seven different telescopes in six observatories between late 2011
and mid 2015 which represents a large effort. It is important to mention that more observations are ongoing.
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